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Question 1
(a) What is a concept? [2]
(b) State the two principles of concept development [4]
(c) Name four sources of misconceptions [4]
(d) Discuss tension as a strategy for motivation.[15]

Question 2
Refer to appendix 1 and sections 14.1-14.7 of the SGCSE syllabus to answer (a) and (b)
(a) Write a behavioural objective, for one section of your choice, such that the
objective includes all that behaviourists recommend for stating objectives. Point
out each part to the reader. [5]
(b) Prepare a concept map for “trigonometry” in the syllabus. [20]

Syllabus Extract

14. Trigonometry [Topic Area: Shape, Position and Space]

All learners should be able to: 14.4 Find sine and cosine for obtuse angles

14.1 Apply Pythagoras Theorem, 14.5 Use sine rule and the cosine formula for
14.2 Calculate sides and angles of a right-angled trigonometric problems in 2-dimensions.

triangle using sine, cosine and tangent ratios. 14.6 Use the formula A = YabsinC for the area of
14.3 Solve simple problems involving angles of triangle ABC

depression and elevation (from right-angled 14.7 Use trigonometric problems in 3-dimensions
triangles) including angle between a line and a plane
Question 3

Using the Realistic Mathematics Education, (RME), philosophy prepare a discussion
lesson, for 6 groups of 8, on line symmetry [25]. Use appendix 2.

Syllabus Objective: All learners should be able to recognise line symmetry in 2-
dimensions.

Question 4
(a) With the help of a diagram explain what it means to say Bloom’s taxonomy for

the cognitive domain is hierarchical in nature. [10]

(b) Name and briefly explain each part of higher order abilities in Bloom’s taxonomy.
[6]

(c) Explain the following statement “An item is said to be testing higher order
abilities dependent on what was done in the class during instruction.”[9]

Question 5§
Write an essay entitled “The injustice of a differentiated curriculum: The case of core and

extended mathematics.” [25]
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114 Geometry

Quadrilaterals

1. Square
all sides are equal, all angles 50°, opposite sides parallel; diagonals

bisect at right angles.

-+

+

2. Rectangle
opposite sides parallel and equal, all angles 90°, diagonais bisect each

other.

T
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3. Parallelogram
opposite sides parallel and equal, opposite angles equal, diagonals
bisect each other (but not equal).

4. Rhombus
a parallelogram with all sides equal, diagonals bisect each other at
right angles and bisect angles.

5. Trapezium
one pair of sides is parallel.

6. Kite
two pairs of adjacent sides equal, diagonals meet at right angles
bisecting one of them. 1




Exercise 5
1. For each shape state:

(a) the number of lines of symmetry (b) the order of rotational symmetry.
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2. Add one line to each of the diagrams below so that the resulting
figire has rotational symmetry but not line symmetry.

(a) (®)

i

3. Draw a hexagon with just two lines of symmetry.

* 4. For each of the following shapes, find:
(2) the nurober of lines of symmetry
(b} the order of rotational symmetry.

square; rectangle; parallelogram; rhombus; trapezium; kite;
" equilateral triangle; regular hexagon.

I questions 5 to 15, begin by drawing a diagram.

8. Ina rictangle KLMN, LNM = 34°. Calculate:
{a) KLN (by KML

6. In a trapezium ABCD; ABD = 35°, BAD = 110° and AB is parallel
to DC’; Calculate;
(a) ADB (b) BDC

(G R

()

O
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4.2 Pythagoras’ theorem

In a right-angled triangle the square on
the hypoteruse is equal to the sum of the
squares on the other two sides.

Thisis the hypotenuse.
It is the side opposite

at+ bt =c? the right angle.

Example
Find the side marked 4. dem

d2 _|_42 — 72
dt=49-16
d=+/33 = 574cm (3 sig. fig) d

7em

The converse is also true:
‘If the square on one side.of a triangle is equal to the sum of the K
squares on the other two sides, then the triangle is right-angled.’ i

Exercise 4
In questions 1 to 10, find x. All the lengths are in cm. J
L 2. x 3. x 4. 5 L
- - ] P
- |
v, 5 9 * 3
i
i
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11. Find the length of a diagonal of a rectangle of length 9 cm and
width 4 cm.

12. A square has diagonals of length 10 cm. Find the sides of the square.

13. A 4m ladder rests against a vertical wall with its foot 2m from the
wall. How far up the wall does the ladder reach?

! 14, A ship sails 20km due North and then 35km due East. -
How far is it from its starting point?
‘ 15. Find the length of a diagonal of a rectangular box of . ‘L”/"P
] length 12 cm, width 5c¢m and height 4cm. 4em L
! 12em

b 16. Find the length of a diagonal of a rectangular room
: of length 5m, width 3m and height 2-5m. Sem

T 17. Find the height of a rectangular box of length 8 cm, width 6cm
o where the length of a diagonal is 11 cm.

3 ' 18. An aircraft flies equal distances South-East and then South-West to
4 finish 120 km due South of its starting-point. How long is each part
i of its journey?

1 19. The diagonal of a rectangle exceeds the length by 2cm. If the width
. of the rectangle is 10 ¢m, find the length.

: 20. A cone has base radius 5cm and slant height 11 cm. Find its vertical
' | ‘ height.
21. It is possible to find the sides of a right-angled triangle, with lengths
T which are whole numbers, by substituting different values of x into
{Hi the expressions:

3 (@) 2x? +2x+1 (b) 2x*+2x (c) 2x+1

RN | ((a) represents the hypotenuse, (b) and (c) the other two sides.)
G S ! (i) Find the sides of the triangles when x = 1, 2, 3, 4 and 5.

s I (ii) Confirm that (2x + 1)? + (2x? + 2xF = (2x* + 2x + 1)?




22. The diagram represents the starting position {(AB) and the finishing
position (CD} of a ladder as it slips. The ladder is leaning against a
vertical wall.

-
8] B D

Given: AC = x, OC =4AC, BD = 2AC and OB = 5m.

Form an eguation in x, find x and hence find the length of the

ladder.

23. A thin wire of length 18 cm is bent into the shape shown.
Calenlate the length from A to B.

3cm

24. An aircraft is vertically above a point which is 10 km West and
15km North of a control tower. If the aircraft is 4000 m above the
ground, how far is it from the control tower?

Symmetry
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